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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the 
fee set forth in 37 CFR 1 .17(e), was filed in this application after final rejection. 
Since this application is eligible for continued examination under 37 CFR 1.1 14, 
and the fee set forth in 37 CFR 1 .1 7(e) has been timely paid, the finality of the 
previous Office action has been withdrawn pursuant to 37 CFR 1.114. 
Applicant's submission filed on February 12, 2007 has been entered. 

Response to Amendment 

Applicant's Amendment filed February 12, 2007 has been fully considered 
and entered. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 1, 2, 6 and 60-62 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Welch et al. (US 7,155,078) in view of Welch et al. (US 
2005/0025409 A1). 

Regarding claim 1 ; Figure 64 of Welch et al. ('078) discloses an 
interconnect system comprising: 
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- a first circuit unit (TxPIC) integrated on a first chip containing a 
first electronic circuit and a plurality of modulators (306), 
wherein: 

o each modulator modulates a corresponding component 
of a first optical signal output from the first circuit unit; 

- a second circuit unit (RxPIC) integrated on a second chip 
containing a second electronic circuit and a plurality of detectors 
(290), wherein: 

o the second electronic circuit process a plurality of 

electrical input signals; and 
o each detector is capable of detecting modulation of a 
corresponding one of the components of the first optical 
signal to extract a corresponding one of the input signals. 
Welch et al. ('078) does not explicitly state that the first electronic circuit 
produces a plurality of electrical output signals that control a corresponding one 
of the modulators. However, in the related patent application publication to 
Welch et al. (US 2005/0025409 A1), Welch clearly shows that the first electronic 
circuit of a TxPIC may produce a plurality of electrical output signals that control 
a corresponding one of the plurality of modulators (see Figures 4, 10 and 11), 
where each modulator (14 or 106) includes a driver (98, 106A) and bias. 

One of ordinary skill in the art would have been motivation to use the 
TxPIC of the '409 patent application in the system of the '078 patent since both 
inventions are from the same inventor, are related and the '409 application 
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provides additional details for the formation and operation of the TxPIC chip, in 
order to form and use the chip in a manner taught by the inventor of the patent. 

Regarding claim 2; Welch et al. does not explicitly teach that the second 
circuit unit comprises a second plurality of modulators that each modulate a 
corresponding component of a second optical signal or that the first circuit unit 
comprises a second plurality of detectors that each detect modulation of one of 
the components of the second optical signal to extract a corresponding electrical 
signal. However, optical transceivers are commonly formed in the art by forming 
both a transmitter and a receiver on the same device in order to enable bi- 
directional communication. One of ordinary skill in the art would have found it 
obvious to form a transceiver by including both a transmitter (TxPIC) and a 
receiver (RxPIC) as disclosed by Welch et al. on each chip, and therefore, would 
have found it obvious to incorporate a second plurality of modulators that each 
modulate a corresponding component of a second optical signal in the second 
circuit unit, and to incorporate a second plurality of detectors that each detect 
modulation of one of the components of the second optical signal to extract a 
corresponding electrical signal in the first circuit unit, in order to enable bi- 
directional communication in the system, since it has been held that a mere 
reversal of the essential working parts of a device involves only routine skill in the 
art (In re Einstein, 8 USPQ 167) and that mere duplication of the essential 
working parts of a device involves only routine skill in the art (St. Regis Paper Co. 
v. Bemis Co., 193 USPQ 8). 



Application/Control Number: 10/684,278 Page 5 

Art Unit: 2874 

Regarding claim 6; Welch et al. teaches that the first light source (lasers, 
304) are internal to the first chip and provide the first optical signal to the first 
circuit unit (TxPIC). However, one of ordinary skill in the art would have found it 
obvious to provide the first light source external to the first chip in order to allow 
the chip to be easily incorporated in systems already having the desired light 
source in place, since it has been held that constructing a formerly integral 
structure in various elements involves only routine skill in the art (Nerwin V. 
Erlichman, 168 USPQ 177, 179). 

Regarding claim 60; We|ch et al. does not explicitly state that the first and 
second chips are mounted on a substrate. However, one of ordinary skill in the 
art would have found it obvious to mount both the first and second chips on the 
same substrate in order to allow alignment to be easily maintained once it is 
achieved and to minimize loss between the two chips during transmission 
between the two chips by fixing the chips relative to one another. 

Regarding claim 61; the source disclosed by Welch includes lasers (304) 
mounted on a substrate (the chip). 

Regarding claim 62; the first and second circuit may be integrated on a 
single chip as shown in Figure 10 of Welch et al. application '409. 

Claims 51-57 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Noda et al. (US 2002/0009277 A1). 

Regarding claim 51-56; Noda et al. discloses an interface of an integrated 
circuit (see Figure 2), comprising: 
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- a waveguide (line defect, 12, forms a waveguide) for an optical 
signal (23) that includes a plurality of frequency components 
(A1.A2,... Ai.Aj); 

- a plurality of resonators (point defects, 21 and 22) adjacent to 
the waveguide (line defect, 12), wherein the resonators 
respectively correspond to frequency components, and each of 
the resonators provides a path for a corresponding frequency 
component; and 

- a plurality of electrical elements (photodiodes, 45, 46 and 47; 
see Figure 8) respectively associated with the resonators; 

- wherein the electrical elements (photodiodes) implement 
transformations between the plurality of frequency components 
and a plurality of electrical signals; 

- wherein the interface comprises a photonic bandgap crystal. 
Noda et al. does not explicitly state that the interface is of an electronic 

integrated circuit or that the electrical signals are processed in an electronic 
integrated circuit. However, the photodiodes do convert the optical signals into 
electrical signals, and it is well known in the art that electronic circuits are 
required to process electronic signals. Therefore, one of ordinary skill in the art 
would have found it obvious to use the interface disclosed by Noda as an 
interface of an electronic integrated circuit by connecting the outputs of the 
photodiodes to an electronic integrated circuit to process the electrical signal 



Application/Control Number: 10/684,278 Page 7 

Art Unit: 2874 

output of the photodiodes to obtain the desired information from the signals or to 
use the output electrical signals for a desired utility. 

One of ordinary skill in the art would have additionally found it obvious to 
provide a circuit capable of processing a plurality of electrical signals, as 
discussed above, to use the signals for a desired utility, by integrating both the 
photodiodes and electrical processing circuit on the same chip to produce a 
compact device that receives and processes the signals for further use, as the 
practice of integrating various optical and electrical components on one chip to 
for optical-electrical circuits to reduce space is established in the art. 

Regarding claim 57; Noda et al. further discloses that each of the 
resonators (point defects) may optionally feed the corresponding frequency 
components into the waveguide (see paragraph [0059]) in order to form a 
multiplexer. 

Claim 58 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Noda et al. in view of Pearsall (US 2004/0150873 A1). 

Regarding claim 58; Noda et al. discloses all of the limitations of claim 58 
as applied above, except for each of the electronic elements comprising a 
modulator that modulates the frequency components that the associated 
resonator feeds into the waveguide and that is controlled by a corresponding one 
of the electrical signals. Pearsall teaches that electronic elements can be 
provided adjacent to point defects in photonic crystals to modulate the frequency 
response of the point defect. One of ordinary skill in the art would have found it 
obvious to provided electronic elements adjacent to the point defects in the 
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invention of Noda et al. to modulate the frequency response of the point defects 
to thereby fine-tune the multiplexed and/or demultiplexed wavelengths as 
desired. Additionally, one of ordinary skill in the art would have found it obvious 
to set up a feedback look to control the modulation of the signals to obtain the 
desired results and therefore, would have found it obvious to control the 
modulators with a corresponding one of the electrical signals. 

Allowable Subject Matter 

Claims 3, 4, 17-19, 40-42, 44-46, 48 and 49 are allowed. 

The following is a statement of reasons for the indication of allowable 
subject matter: Claims 3, 4, 17, 44, 46, 48 and 49 remain allowable over the 
prior art of record for the reason discussed in the prior Office action. Claims 41, 
42, 44 and 45 depend from claim 3 and claims 18, 19 and 40 depend from claim 
17. 

Response to Arguments 

Applicant's arguments with respect to claims 1,2,6 and 60-62 have been 
considered but are moot in view of the new ground(s) of rejection. 

Regarding the rejections to claims 51-58; Applicant states that Noda fails 
to disclose or suggest including such a structure in an integrated circuit 
containing a circuit capable of processing the electronic signal. The integration 
of additional elements to process the resulting electronic signals is within the 
level of ordinary skill in the art, as discussed above. Although Noda is primarily 
concerned with the optical structures, Noda does suggest that the optical signals 
are converted to electrical signals, and one of ordinary skill in the art would have 
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recognized that electrical processing circuits to condition the electrical signals as 
desired for use could be integrated in the invention of Noda et al. to provide a 
compact structure. 



Any inquiry concerning the merits of this communication should be 
directed to Examiner Michelle R. Connelly-Cushwa at telephone number (571) 
272-2345. The examiner can normally be reached 9:00 AM to 7:00 PM, Monday- 
Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Rodney B. Bovernick can be reached on (571) 272-2344. 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Any inquiry of a general or clerical nature should be directed to the 
Technology Center 2800 receptionist at telephone number (571) 272-1562. 



Conclusion 




Michelle R. Connelly-Cushwa 
Patent Examiner 



April 16, 2007 



